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Preface: 60 Years of Public Health Science at CDC 


In 2006, CDC celebrates its 60th anniversary. From the 
agency's relatively humble beginnings in 1946 as a malaria- 
control agency through its rapid growth in mission and 
expansion of staff and public health partnerships by 2006, 
science has been the foundation for everything CDC does. 
Public health science comprises numerous disciplines that, 
combined, are more than simply the addition of their parts. 
[his synergy is public health’s unique scientific strength. 

Public health’s “patient” is the community. CDC’s mandate 
to protect the community has broadened as scientists have 


learned about what constitutes health and how they can posi- 





tive 


y affect health outcomes in the “patient.” CDC’s health 


protection goals, formally adopted in 2005, capture the 


; ae 

essence and spirit of the agency’s charge: healthy people in 

every stage of life, healthy people in healthy places, people 

prepared for emerging health threats, and healthy people in a 

healthy world. 
mi 


: 
\ccomplishment of these goals requires close collaboration 


i 


icross scientific disciplines, a multidisciplinary approach to 
public health problems, and highly coordinated efforts to 
implement solutions. The increasing complexity of factors that 


contribute to health requires use of the full spectrum of scien- 


tific disciplines, and expansion of scientific disciplines at CDC 
has been impressive. From the entomologists and engineers 
dominating CDC's scientific ranks in the 1940s to the addi- 
tion of epidemiologists, veterinarians, microbiologists, and 
medical officers through the 1970s to the latest addition of 
economists, behavioral znd social scientists, molecular biolo- 
gists, statisticians, urban planners, informaticians, and other 
scientists, current CDC staff represent approximately 25 sci- 
entific disciplines. 

his supplemental issue of MMWR celebrates CDC's sci- 
entific strength and diversity by describing the public health 
contributions of 11 disciplines. It begins with the fundamen- 
tal, cross-cutting disciplines of laboratory sciences and epide- 
miology, then focuses on disciplines new to public health, yet 
essential to CDC's success. Although this supplement only 
partially illustrates the variety of disciplines contributing to 
public health, the 11 articles provide a flavor of public health’s 
scientific diversity and strength. They highlight contributions 
of many disciplines to each of CDC’s health protection goals 
and emphasize how synthesizing scientific information is es- 


sential to impact health and maximize scientific investments. 
Lisa M. Lee, PhD 


[anja Popovic, MD, PhD 
Office of the ( hiet Sc 1E71CE Officer, ( Ex 
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Veterinary Medicine and Public Health at CDC 
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seases proposed CDC, 1600 Clifton Rd., N.I MS D-76., 


. . > . 
Introduction other countries pay three or four times more (7). Although 


, ; : oes ; this achievement is recognized to have added billions of dol- 
People readily associate the role of veterinarians with pri- : 


2 vein! : lars to other parts of the U.S. economy, its success in allowing 
vate veterinary practice focused on pets and farm animals, ‘ 


ee , the U.S. public access to a nutritious, affordable, and sustain- 
but the true dimensions and contributions of veterinary medi- 


; able food supply—also important for the public’s health and 
cine are much broader and reflect expanding societal needs ; 


; well-being—is far less appreciated. The success of the national 
and contemporary challenges to animal and human health : 


skapy ee brucellosis and tuberculosis elimination campaigns has ben- 
and to the environment (/). Veterinary medicine has respon- . 


Pas Sagan ae efited not only the U.S. livestock industries but also human 
sibilities in biomedical research; ecosystem management; pub- 


health by substantially reducing these zoonotic threats in ani- 
lic health; food and agricultural systems; and care of ‘ 


' : ei ; mals. Additional public health contributions can be attrib- 
companion animals, wildlife, exotic animals, and food ani- ; ; ‘ 

uted to the Food Safety and Inspection Service of the U.S. 
Department of Agriculture (USDA), which has substantially 


reduced the burden of foodborne illnesses, improved food 


mals. The expanding role of veterinarians at CDC reflects an 
appreciation for this variety of contributions. 


Veterinarians educational background in basic biomedical nie , 
safety, and eliminated other zoonotic threats. Over the years, 


CDC has worked closely with USDA and the Food and Drug 
Administration to improve the safety of U.S. foods and 


and clinical sciences compare with that of physicians. How- 
ever, unlike their counterparts in human medicine, veterinar- 
ians must be familiar with multiple species, and their training Sap ; : bat 
; sats Sabie . reduce antimicrobial resistance in pathogens that infect both 
emphasizes comparative medicine. Veterinarians are compe- . 
: ee humans and animals. 
tent in preventive medicine, population health, parasitology, 
zoonoses, and epidemiology, which serve them well for 2 h 
careers in public health. The history and tradition of the pro- eseare 
fession always have focused on protecting and improving both Research in veterinary science is critical to understanding and 
animal health and human health (2). improving human health (8). In 1858, Rudolph Virchow, the 
father of comparative medicine, stated, “Between animal and 
human medicine there are no dividing lines—nor should there 
Veterinary Contributions ee aoe i 
be. The object is different but the experience obtained consti- 
e . > . . ” - - . 
to Public Health tutes the basis of all medicine” (9). Today comparative and 
fa ine oe ee wr ore ee interdisciplinary research is critical to translating scientific ad- 
he veterinary profession contributes to improvement of dirt en ' fs “ee 
sas Se ; : vances from one discipline or species to another and providing 
human and public health by improving agriculture and food ae nepupbecae: t 
; : a wre ‘ new insights into human health problems. Scientific fields such 
systems, advancing biomedical and comparative medical : oo 
; . 2 ae erat oe as laboratory animal medicine, pathology, and toxicology, when 
research, preventing and addressing zoonotic diseases, enhanc- i ae oO” 
‘ rie 5 combined with veterinary medicine, have proven especially 
ing environmental and ecosystem health, and helping man- TT a 
) bi . relevant to success in biomedical research (/0). 
age 21st century public health challenges (3,4). 


Bridging Agriculture and Medicine Zoonoses in Companion Animals 


a eon a a | Veterinarians also have contributed to public health through 
; aK = . the care of companion animals. Fifty-seven percent of all U.S. 
equine, poultry, and livestock populations in the United States ‘ a ins ; 
- + ects ; yi Das households own a dog, cat, or both. In addition, millions of 
(5). The elimination of these livestock diseases, along with hast’. 
; . . exotic animals, birds, and reptiles are kept as pets (//). 
outstanding research in animal health, is key to the remark- 2 
cio seid ew are Although pets enrich the lives of humans, they also poten- 
able gains in the efficiency of U.S. animal production. Partly : aR, 
: : ae: : tially can threaten public health. Veterinarians help educate 
as a consequence, U.S. residents spend only approximately , 


OP Th a "20 ; id . the public about prevention of zoonoses; vaccinate large num- 
10% of their disposable income on food, whereas residents in is 
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rs of pets for zoonotic diseases, such as rabies and leptospiro- 


sis; and reduce the level of ecoparasites that can transmit 


human diseases and intestinal worms, such as roundworms 


und hookworms, which can cause serious health problems in 


ns. The 60,000 private-practice veterinarians in the 


ted States form a valuable front line for detecting adverse 
tl vents, reducing zoonotik diseases, and delivering 


health education 


Environmental Health 


the interface of human, ani 
they are uniquely positioned 
| ] rs 

he lens of public health impact. 


xpansion of large and inten 


inits, and microbial and chemical 


sources Nave created new threats 


als and humans (/2 


food, and water, they are 


Because ani 


mental, human, and public health 


1 1 
woeut antimik robial resistance ol 


lutrient management, and potential 
nd oceans. Food animal and wild 


tO some environmen 


to creation of a new 


| 


, 
1 neaith, and veterinarians 


| 


Contemporary Challenges: 
Convergence of Animal and Human 
Health in a New Era 


' 
me together to create 


ed b 


1 DY increases 1n emerge 
ie “a , 
nose f riumans, animals, and 
move rapidly around the world, and 
finding new niches, and jumping 
new hosts. In 2005, approximately 21 bil 
roduced to help feed a world popul 
| uce¢ [ neip reed a world popula 
ons the [ nited Nations Food and 
on estimates that demand for animal 


50% by 2020, espe ially in develop 


n severe acute respiratory syndrome, 


: . 
pox, and avian influenza are remind 
] 


diseases globally; integrate animal and 


] | j 
epidemiology, and laboratory sys 


trategic partnerships among animal 


human, and public health professions (/6,/7). Veterinarians 
are essential to the detection and diagnosis of and response to 
these threats and are integral to first-line defense and surveil- 
lance for bioterrorism agents. 


Veterinary Contributions 
and the Changing Emphasis at CDC 


Just as CDC has expanded its role, scope, and influence in 
public health since its inception in 1946, so has the veterinary 
profession (D. Satcher, CDC, personal communication, 
October 21, 1996). Early in the history of CDC, veterinarians in 
the U.S. Public Health Service and the CDC Veterinary Public 
Health Division helped reduce zoonotic diseases, especially 
rabies and foodborne illnesses (/8). Today, 89 veterinarians serve 
throughout CDC in positions that address not only infectious 
diseases but also the entire spectrum of public health challenges: 
environmental health, chronic diseases, human immunodeficiency 
virus infection and acquired immunodeficiency syndrome, inju- 
ries, immunizations, laboratory animal medicine, global health, 
migration and quarantine, health education, and bioterrorism. 
Veterinarians contribute as epidemiologists, laboratory scientists, 
policymakers, researchers, and surveillance experts and in 
environmental and disease prevention and control programs 
both domestically and globally. 

At CDC, 228 veterinarians have participated in the Epi 
demic Intelligence Service since 1951 (/9). Forty-one states 
now have State Veterinary Public Health officials. In 2005, 
almost 300 students and faculty attended the first veterinary 
in April 2007, CDC will co-host an 


inaugural conference with the Association of Schools of Pub- 


student day at CD¢ 


lic Health and Association of American Veterinary Medical 
Colleges. In addition, CDC has been recognized as a World 
\ssociation for Animal Health Collaborating Center for 
Emerging and Re-Emerging Zoonoses. The CDC publica- 
tion, Emerging Infectious Diseases, has highlighted zoonotic 
diseases in nearly every issue to zoonotic diseases and has 
devoted an annual issue in each of the previous 2 years. Thus, 
CDC has provided an important scientific forum for zoonotic 
disease research and programs both domestically and globally. 

The convergence of human and animal health drove cre- 
ation of the newly proposed National Center for Zoonotic, 
Vector-Borne, and Enteric Diseases. Plans are being completed 
to establish several multidisciplinary state-level zoonosis 
research and development centers. The veterinary profession 
at CDC has evolved in prominence as a member of the health 
professions and has established its importance and usefulness 
to human and public health. Because their education is based 


on the concept of multiple determinants of health in popula- 
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tions, veterinarians are well suited to help define and achieve 1( 


10. Committee on Increasing Veterinary Involvement 


in Biomedical 
h, N 


irc National Research Council. National need and priorities for 


the new CDC health protection goals and to continue to con- 


tribute to the CDC mission in ways more important, diverse, 


veterinarians in biomedical research. Washington, DC: National Acad 
. a emies Press; 2004 
and profound than ever before. 11. Beown IP. S@vecnen 1D 
oo 1s and veterinary medical services in the United States. ] Am Vet 
1. Hoblet KM, McCabe AT Veterinarians in population health ( 1999:215:161-83. 
ind public practice: meetir 


The current and future market for veterinar 


veen human an | heal s o he . 

3003-30:287-94. tween human and animal health to strengthen health systems. 
: : , uncet 2005:336:1242-—5 

Schwabe CW riests and progress 1 edicit lint Lancet 2 pag 


MN: University of Minnesota Press; 1978 
Walsh DA, Murphy FA, Osburn BI, 


' , ' —s l insstag J, Schelling E, Wy Ma rat MB. P. ’ 
or citiicel vasioina’ needs ¥ Vee Wied Educ d ‘ , ochel ing | Wyss K fahamat MI Potential of coopera 


con 


, ed. Emerging zoonoses and pathogens of public health con 
j 


cientific and Technical Review 2004;23(2 


MS 


ction: veterinary Medicine s crucia 1d Dbiodefe 


ns 
Cc 


Hamburg MA, Lederberg J, eds. Microbial threats to 

; : 1] health: emergence, detection ind response Washington, DC: National 
academic veterinary medicine to respond. ] Vet : 
] ) 

Med Educ 2003;30:92-5 Academies Pr 


; 21 
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ess: 2003 
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/ : \ | 
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iscussion paper 28. Washington, DC: International Food Policy 
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rom SARS 


| 
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Engineering and Public Health at CDC 


MS 
MS 


Introduction Key Engineering Contributions 
to Public Health 
Air Contaminants 
ilton Laboratories have 


CDC engineers at NIOSH Hamilt 
olation and containment, 


nental quality, and com 


worked in industrial ventilatic 
ontaminant control, indoor environ 

nodeling. Successful engineering 
ts tor | 


1 
tonal ynamic 
; 
controlling 


putatl 
n 


' = 

ontrol studies have led to advancem 

af 41 ' } a . = ] | | 3 

ir Contaminants, sucn as aspnNnal fumes, Silica, and lead; 
] | ] 
l ioping strateg C mergency prepared 

1 | | 

s to protect buildis chemical, biologic 

transmission of infec 

q\. ‘ | 

) ind 4) control 


(6) 
yn innovative solutions 


1990s. 


irbon monoxide on 1 
DC engineering work has 
ontrolling air contaminan During the mid 
NIOSH engineers, working with paving equipment manu 
hat reduced worket exposure to 


ractul rs, designed a control that 
Figure | NIOSH engineers have 
dust in nearly a dozen 


7 


phalt fumes by 80 
tudied control of respirable silic 
mployee exposure to respirable 


industries—in one example 
silica dust was reduced approximately 87% after a china manu- 
ts dust-control recommenda 


facturing plant implemented 
ions. CDC engineers at NIOSH also have designed studied, 


nd had installed ventilated booths for radiator repair shops 


l 


i 
in those shops by 70% 


reducing blood lead levels of worke 


Lung-Function Testing 


CDC engineers have contributed substantially to the prac 


tice of lung-function testing. Accomplishments include 
development of the standard approaches to testing lung 


ge 
function equipment; international leadership in developing 
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FIGURE 1. Asphalt paver before (left) and after installation 
of an engineering control to reduce exposures to asphalt 


Before 
Photo/CDC 


and disseminating lung-function testing standards; and col- 
laborations with epidemiologists in studies of occupational 
and general populations. A notable collaboration between 
NIOSH and the CDC National Center for Health Statistics 
led to development of a commonly used set of reference val- 


ues for evaluating spirometry in the United States (8). 


Mining 

Mining presents a challenging work environment; concerns 
include excessive noise levels, dust exposures, explosive and 
toxic gases, and massive equipment in near-constant motion. 
The NIOSH mining research program developed engineer- 
ing controls for surface and underground mining to improve 
miners health and safety. Successful controls adopted within 
the mining industry include water-jet sprays for dust control, 
noise reductions on conveyors and drill units, roof and struc- 
tural support systems, designs for improved ventilation, mine- 
escape operations, and improved materials-handling systems. 

The mining community has successfully implemented prod- 
ucts resulting from engineering research. These products 
include several programs that helped improve roof, floor, and 
sidewall stability and prevent the likelihood of roof collapse 
and major causes of death and injuries (9). Coal pillar recov- 
ery guidelines and mobile roof supports have made pillar 
recovery safer (/0). Guidelines for designing deep-cover mines 
to prevent coal bumps (violent failures of highly stressed coal) 
contributed to 7 consecutive years without fatalities. A 
research and education campaign on rock-fall injuries and use 
of surface controls in coal mines has reduced rock-fall injury 
rates by approximately 25%. 


Safety 


CDC engineers at NIOSH conduct safety engineering 
research to prevent occupational injuries by developing prac- 
tical products and interventions in areas such as fall preven- 
tion, machine safety, and equipment safety research. Examples 
of engineering-control research include improved lock-out 
devices for paper balers and rollover protective structures for 
tractors, equipment responsible for numerous deaths and 
injuries. More rigorous standards have been examined for 
machine safeguarding, to better match international standards 
(11). Other projects include improving the safety of roof- 
bracket assemblies to protect roofers and construction work- 
ers from disabling or deadly falls (/2) and developing improved 
work practices and computer modeling on scissor-lift tip-over 
controls to prevent fatalities. NIOSH safety engineers also 
study personal protective equipment for workers exposed to 
fall-from-elevation hazards (73). Research on the interface 
between the human body, machinery, and protective equip- 
ment represents an advancing area of safety engineering. These 
practices have provided the basis in developing injury-control 
innovations and moved many safety engineering technologies 
to product-design practices, standardization, and commercial- 
ization. 

NIOSH engineers and epidemiologists worked together in 
Alaska after deck machinery on commercial fishing vessels was 
identified as the cause of 40% of injuries requiring hospital- 
ization in one of the countrys most dangerous industries. 
Engineering researchers developed a solution to prevent 
entanglements from a capstan-style deck winch. Fisher- 
men praised the device as a safety and productivity improve- 


ment that reduces injuries and work stoppages (/4). 


Physical Agents: Noise, Heat, 
and Radiation 


Hearing loss prevention engineers at CDC study the effects 
of noise-induced hearing loss that affects an estimated 30 
million U.S. workers. Engineers design and develop instru- 
ments and methods to assess and characterize hazardous noise 
exposures. NIOSH engineers have an international reputa- 
tion for their work on hearing protection devices, controlling 
exposure to impulsive noise, and novel engineering noise- 
control research. They developed and patented EarTalk IM a 
hearing-protection and communication system that enables 
workers to communicate in noisy environments (Figure 2). 
hey also developed a novel system for characterizing expo- 
sure to impulsive noise and applied for U.S. and international 
patents ( 15,16). 
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FIGURE 2. NIOSH-developed and -patented EarTalk™ hearing 
protection and communication system, which uses miniature 
microphones built into custom-molded earplugs to capture 
speech signals from the ear canal and transmit it using 
portable radios 





Microphone/speaker 


Ear canal 








Ergonomics 


forces to the hand. Effective interventions and solutions that 
reduced repetitive motion injuries have been applied to the 
vgriculture, shipyard, mining, and construction industries 
(Figure 3). NIOSH also conducted an intervention trial that dem 
onstrated a strategically designed patient-lifting program can 
markedly reduce musculoskeletal injuries to nursing staff in 
health-care facilities. CDC engineers at NIOSH worked to pro 
duce patentable devices to address specific concerns when com 


mercially available interventions were not available (/8—20). 


Environment 


Engineers at ATSDR are involved in determining, through 
ngineering interpretation of environmental investigations and 
umpling results, how the public could be exposed to hazard 

In addition, situation 
pecific sampling methodologies have been developed to 
d to hazardous materi 


determine how « KPOSUI 
i 


Cutting-edge en \deling techniques are used 
) reconstruct past exposu m contaminated drinking 
ter supplies. These remodeli chniques permit more 
ccurate determination of adv ealth impacts and reduce 
ATSDR epidemiologic 


tuations, ATSDR engi 


lL, . ee 
tn <posure MISC 


termine 


FIGURE 3. Construction worker being evaluated by engineers 
for musculoskeletal disorder risk factors 
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collaborated to develop regional safe-water systems that are 
inexpensive and easy to transport and have the appropriate 
chlorine dosing. Engineering design has increased the impact 
of this program by making the chlorine solution available at 
lower cost to more persons in developing countries. Last year, 
8 billion liters of water were treated in 15 countries through- 


out Africa and Asia. 


Conclusions 


For decades, CDC engineers have played a key role in | 
enhancing U.S. and international public health by focusing 
on CDC goals concerning healthy communities, workplaces, 
homes, and schools. CDC engineers are meeting public health 
challenges by conducting laboratory and field studies, over- 
seeing research and development that result in solutions-based 


pre ducts, conducting disastet relief and emergency response, 


and engaging in public health program management. Engi- 
neers are an integral part of the public health team that helps 
define what is possible, identify existing limitations, and shape 
workable solutions. Their efforts have contributed immensely 
to reducing disease and preventing injury in the United States 


and around the world. 
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Economics and Public Health at CDC 
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What is Economics, Really? 


Economics is the study of decisions—the incentives that 
lead to them and the consequences that result from them—as 
‘wr 
they relate to present and future production, distribution, and 
consumption of goods and services when resources are lim- 
ited and have alternative uses (7). At CDC, economics is used 
to systematically identify, measure, value, and compare the 
costs and consequences of alternative prevention strategies. 
Costs and consequences in public health can be measured in 
, 
various ways, including incidence or prevalence of disease; 
numbers of adverse events; utility measures, such as quality 
1 li | 3 leals witl 
adjusted life years; and monetary values. Because it deals with 
1] 


behavior, economics is not really about money at all. Money 


a convenient Way to measure incentives and CONSE 


Contributions of Economics to CDC 
and Public Health Research 


Health economics has developed as a subdiscipline of eco 
nomics and led to consideration of public health economics 
as its own field (2). 


milestone disciplinary publications (3—//). A few applied con 


Its developmental history is evident in 


tributions illustrate the breadth to which economics has been 
used at CDC and in public health; a more expansive review of 
applied economic evaluation in public health | including meth- 
ods) and the ways economic studies have affected decisions is 


available elsewhere (/2) 


Policy Analysis 

Useful at various levels of decision-making responsibility, 
applied economic studies have been conducted to evaluate 
in-place policies and public health programs and practices. At 
the policy level, examples include the effects of tobacco excise 
taxes on cigarette consumption (/3) and the effects of liquor 
taxes on rates of sexually transmitted diseases (/4). Both stud 
ies found that increases in taxes result in decreases in undesir- 
able health outcomes. Cost-benefit and cost-effectiveness 
analyses of vaccines are explicitly considered by the Advisory 
Committee on Immunization Practices (ACIP) when it makes 


recommendations (/5), although ACIP has never rejected a 


vaccine on the basis of the results of an economic evaluation. 
ACIP makes recommendations on vaccines and immuniza- 
tion practices, but it influences both government and private 
policy decisions. When ACIP votes to include vaccines in the 
Vaccines for Children (VFC) program, the decision is codi- 
fied as a VEC resolution. A VFC resolution usually takes 
effect after a CDC contract is established for purchase of that 
vaccine. Hence, ACIP decisions on VFC have budgetary con 
sequences. Recommendations also are often followed by pri- 


vate health-care providers and affect third-party payers. 


Program Priority Setting and Analysis 


In 2002, the National Center for Injury Prevention and 
Control (NCIP( 


input from its academic research centers, national nonprofit 


} dev eloped its Injury Re SCaAr¢ h Age Ndd W ith 


organizations, and other federal agencies with a stake in 
injury prevention (/6). Phe agenda was intended to guide 
research in key areas of injury prevention and control. Among 
the criteria for including a topic area among the NCIP¢ 
research priorities were economic and social cost measures of 
public health burden. As a result, cost-of-illness studies were 
conducted in injury topic areas. Such studies are important, 
necessary starting points for subsequent economic evaluations 
used to finalize intervention implementation priorities. 
Recent work at the National Center for Immunization and 
Respiratory Diseases (proposed) (formerly the National 
Immunization Program) illustrates program economic analy- 
sis that goes beyond cost analysis and economic evaluation. 
Economists there are studying the economics of vaccine sup- 
ply to understand the costs of vaccine development, produc- 
tion, and pricing. Although manufacturers consider this 
information proprietary, it can be estimated and used by fed- 
eral government negotiators to evaluate their negotiation strat 


egies for vaccines purchased for the VFC program. 


Practical Impact 


Economic evaluation has proven influential at the public 
health practice level when alternative means exist of achieving 
a specific health goal. Different therapies, different popula- 


tions, and different timing of interventions have been exam- 
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analysis of doctoral fellows in 1995 (http:www.cdc.gov/epo/fellow.htm). 


omati Since then, approximately 80 fellows have participated in the 
program, and nearly 50 have been employed throughout CD¢ 
Fellows and alumni have published nearly 300 peer-reviewed 
urticles. Initially the analytic tools employed proved satisfac 
tory; however, as more of the early basic questions have been 
unswered, research problems and topics have grown more com 
plicated. Economists at CDC participate in the development 
ind idaptation of methods and measur to meet new 


hew 


recognized 
on has not disappea lave intensified 


s economists face 


a Se | 
ublic health policymak 


monstrate t value of interventions when budgets are 
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Services submits to the President and Congress. Health, United 
States, presents a comprehensive profile of health in the United 
States and tracks key health indicators and trends. NCHS also 
is responsible for advancing the field of health statistics through 
research into statistical and analytic methods. The National 
Laboratory for Collaborative Research in Cognition and Sur- 


vey Measurement, an NCHS program, applies cognitive meth 


ods to questionnaire design research and testing of 
data-collection instruments to improve data quality (/2 


Recent CDC activities presenting new analytic and statisti 
al challenges include emergency preparedness and emerging 


liseases. CDC statistical programs have contrib 


{ 


ini 


eCctlous C 
ited to develanme ot ir , - lI orl fos sural 
uted to development of syndromic surveillance methods; evalu 
of different civilian smallpox vaccination proposals; 
haracterization of emerging infectious diseases, such as 


ute respiratory syndrome; and development of na 
1,1 
uth report cards. 


ax investigations of September—December 2001 


spurred development of multiple analytic techniques. Thes« 
included maps linking analytic sampling activity with ana 
lytic results developed to better understand the spread and 


| 


deposition of spore-containing particles and analyses of envi 
unpublished data 


simulation has been used to optimize 


; | 2 
oterrorism attack (/3) 


” 
ration detection in public health data represents 


urea of statistical contribution. For example, CDC's 


Smallpox Preparedness and Response \ctivity receives vacci 
; ; 
1ation and adverse event data trom several sources. l hese 
mplov borl ote j we Aas \| , | 
employ both active and passive data collection and 


; 


ide registry, contraindication, and adverse events infor 


The CDC/ATSDR 
Statistical Advisory Group 


he CDC/ATSDR Statistical Advisory Group (SAG), a 


ific workgroup sponsored by the Office of the Chief 

ence Officer (/4), coordinates statistical activities through- 

he agency. SAG was established in 1989 to act in an 

visory capacity to the Office of the Director to facilitate 

nd address statistical issues, problems, and opportunities that 

influence the quality and integrity of science at CDC and to 

coordinate agencywide statistical activities and increase com 
munication across organizational components. 

SAG activities illustrate the breadth of statistical activity 

throughout CDC/ATSDR. Since 1989, biennial symposia 


have been held on topics of interest to the public health com- 


munity, such as surveillance (/5) and study design and deci- 
sion making (/6). Each year, SAG recognizes outstanding sta- 
tistical papers published during the previous year with the 
CDC/ATSDR Statistical Science Awards. The most recent 
winners included manuscripts on capture-recapture analysis 

17) and genetic studies (/8). SAG is responsible for advanced 
statistical/epidemiologic training at CDC/ATSDR and main- 
tains a listserv and intranet site. 

Other SAG statistical activities include participation in 
statistical/protocol review and institutional review boards and 
leadership in the development, procurement, and installation 
of statistical software available for use by researchers in the 
CDC/ATSDR community. SAG has provided review and 
advice on complex statistical and broad scientific issues, such 
as validation of the statistical design of the Vietnam Experi 
ence Study of the health of Vietnam veterans, and codeveloped 
an evaluation of recruitment and retention policies at CDC 
ATSDR. Other special requests, such as for development of 
training materials or requests for interagency collaboration and 
sentation, also frequently are handled through SAG. Since 
1990, SAG has sponsored an exhibit booth highlighting 
ATSDR that has been displayed 


at the Joint Statistical Meetings and other conferences for 


statistical activities at CD¢ 


‘ 
informational and recruiting purposes. 


Future Directions for Statistics 
at CDC/ATSDR 


Che critical role of statistics in accomplishing the mission 
of CDC/ATSDR will become even more apparent as the 
agency begins to align its activities around its overarching 
health protection goals. The assessment of burden, effective 
ness of interventions, cost considerations, and evaluation 
frameworks all will require rigorous attention to methods of 
data-ollection, study design, and analytic technique. The ability 
of statisticians to ensure the most effective use of quantitative 
science in research and analysis and in meeting new challenges 
in the evolving public health mission of CDC/ATSDR will 
require reexamination of statistical skills and contributions. A 
multidisciplinary approach to investigation of public health 
problems, such as emergency preparedness and obesity, already 
is being realized. Continued valuable statistical input will be 
key to efficient use of new technologies, such as in informatics, 
Web-based query systems, geographic information systems, 
and survey data collection methodologies. Advances in the 
field of relational databases, for example, and its coupling with 
Web-based technology have facilitated improvements in the 
efficiency of data collection and increases in size and com- 


pleteness of data available for analysis. The developing BioSense 
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ram (/9), 


initiated at CDC and operational throughout 


United States, uses existing health-care information from 


nit 
Vila 


is 


agen 
umbulatory-care clinics, and commercial laborato 


early event detection and health situational awareness. 


m data 


ultisource ind further development of record 


techniques to extract maximal information from 


x data sources also will require addressing privacy and 


dentiality concerns 


as well as appropriate methods of 


Inication important public health findings to the 
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TABLE 1. Evolutionary milestones in public health informatics at CDC, 1976-2006 
Milestone Year Stakeholder References 
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and Drug Administration and the company intervened to re 
ll that lot of nasal spray 

nched in 2000, HAN was developed to improve 

health interconnectivity through a statewide and a 

national alert system. In response to the increased threat of 

2003, CDC launched BioSe improve 


: 
ies for real-time biosurveillar and situ 


= & ! 
ss. BioSense maintains patient confidential 


ity 
ata from sources 
or m tropoli 
netropoll 


informatio! 


PHI Training at CDC 


Although a workforce trained in PHI is essential, the sup- 
ply of informaticians is not sufficient to meet national needs 
17). To address this, CDC initiated a 2-year PHI fellowship 
program in 1996, which has graduated 51 fellows. These fel 
lows have contributed to standards development, enabled 
agencywide knowledge management, and performed research. 
During the responses to hurricanes Katrina and Rita in 2005, 
three PHI fellows deployed to Texas and Louisiana to support 
integration of surveillance and develop electronic-based sur 

tools, and two were assigned to the CDC Director's 
Operations Center to manage surveillance data 


nitiated a plan to define competencies for public 
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und support a national network of integrated, standards-based, 


in 


interoperable public health information systems that will 


nhance its partners’ capabilities to detect, register, confirm, 
report, analyze, provide feedback and alerts, and communi 
to drive evidence-based decisions that make health 


npacts 


One challenge now facing PHI is to facilitate the develop- 


ment of 


yf electronic medical and personal health records that 
both protect patient privacy and confidentiality and serve 


ritimate clinical and public health needs. With U.S. health 
care costs steadily rising—now representing approximately 


16 of the erToss domestic product 


and the increase of acute 
ind chronic health 1 


hreats, PHI must help meet these chal- 


enges through more ¢ 


fficient and effective disease prevention 
better detection, communication, public health action, 
ind health protection). These benefits, combined with the 


aSl 


nyc xpectation ol and requireme nts for) instantaneous 
ess to public health data, make the potential contribution 
ti 


» public health practice even more promising and 


irgent. PHI is now positioned to accelerate, building from 


substantial increase in information technology invested in 
th and capitalizing on major trends toward electronic 
and personal health records. Future PHI systems will 

innovative solutions extending the reach of 
) pract 


f public 
ice to more efficiently and effectively impact health. 
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Introduction 
Public health law is an emerging field in U.S. public health 
ractice. The 20th century proved the baueciiies of law 
public health, as demonstrated by the contribution of law 
ich of the century's 10 great public health achievements 


, 3). Former CDC Director Dr. William Foege has 


] 4a ] | | | 
ed that law, along with epidemiology, is an essential 


n public healt 1 
1 public health practice (4). 
have important cons¢ 


Chey derive 


isp 
ublic health laws are any laws that 


quences for the health of defined populations. 
stitutions; statutes, and other legis 
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é | 
1actments; agency rules and regulations; ‘udicial 1 rul 


ral and state con 


1 1 
rOlicies Of public bodies. Governme 


nt 
iit 


cles offi 
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iS heal 


vs include 


Scope of Public Health Law 


aw is foundational to U.S. public health practice. Laws 


I 


Li°.] 1] 1 1 1.1 ] we 
establish and delineate the missions of public health agencies, 
| 1 1 
authorize and delimit publ ic health functions, and ippropri 
health law gained 


ite essel 
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tial funds. concept of public | 


— > 1 1 7 
momentum early in 9 ZUth century 1n James [obey Ss sem! 


| j ry] », /; l,] 
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nal volumes 


5), and Lawrence Gostin’s treatment of public 
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under the U.S. constitutional design followed (6). 


related contribution to this literature emphasized the 
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il nterdisciplinary elation Detween law and pubdlic nheaith 


ACLIN 


concept of public health law has evolved into overlap 


ping - paradigm frames public health practice 


paradigms. One 
in relation to multiple sources of law (e.g., 


lations) and to fields of law (e.g., constitutional and environ 


mental law 


statutes and regu- 


he other, a more scholarly view, focuses on the 
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y Response, CD( 


legal powers and duties of government to ensure public health 
ind limitations on government powers to constrain the pro- 


tected liberties of individuals. 


Integration of Public Health Law 
Within CDC and State 
Public Health Practice 


Public health law at CD(¢ 


ng Ap 
zations has earned explicit recognition only recently. 


and at many of its partner organi- 
During 
DC-sponsored workshops on public health law in 1999-2000, 
major public health stakeholders, including health officers, epi 
demiologists, public health lawyers, educators, and legislators, 
called for strengthening the legal foundation for public health 
Chese stakeholders concluded that var slic health would 

adding nee skills and scientific knowledge about 
impact of law on public health to ie toolkits of public 
th practitioners. CDC consequently established its Public 
ealth Law Program (PHLP) in 2000 with a mission fot 
improving the public’s health through law (8). 


goals of PHLP ar 


1 
system's legal preparedness to address emerging threats, chronic 


Primary e to enhance the public health 
diseases, and other national public health priorities and t 

improve use of law to support program activities. PHI p 
focuses on these goals by 1) strengthening the competencies 
of public health professionals, attorneys, and other practitio- 
ners to apply law to public health; 2) stimulating applied 
research about the effectiveness of laws in public health; 3) 
fostering partnerships among organizations and professionals 
working in public health and law; and 4) developing and dis 
seminating authoritative information about public health law 
to public health practice, policy, and other communities (8). 
PHLP 
remains the separate responsibility of the Office of the Gen- 
S. Department of Health and Human 


does not provide legal advice to CDC programs; that 


eral Counsel of the U 


Services. 
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TABLE 1. Ten great public health achievements and selected supportive laws and legal tools — United States, 1900—1999* 





Public health 
achievement 
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Local 


Selected supportive laws and legal tools 





State 


Federal 
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standards; quarantine and 
autnority 
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require disease reports, and investigate 
itbreaks; regulation of drinking water and 
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vironmental Protection 


ctions on retail sale 1g labels; prohibition of 
idoor air laws; funding for evision; penalties on states 
ng education; lawsuits 


S under aged < 
ster Settlement Agreement 


: 18 years 
e and local tobacco-contrc 


Justice lawsuit to recover 


Nandaton 


vaccination 


al aid to state v 


accinati 


mandatec 


limits on 


with educatio 


n ang service 
Jrugs and antibiotics 


the Infant Formuls 


Je prenatal and 


thers 


s for federal contractors 
»f mine safety: mandates or 
workplace safety standarc 


and Health Act of 1970 





MMWR 1999:48:241-3 and from Mo iman RA, Parmet WE. Perspective 
Foster KL, eds. Law ctice. 2nd ed. New York, NY: Oxford 


St ind local partners also are strengthening public health the Public Health Law Work Group (comprising representa- 


egal preparedness. CDC has stimulated this in part through 


latives such iS 


tives of county counsel and city attorney offices) drafted a 
Public Health Emergency Law,” a course legally annotated health officer practice guide for communi- 
ered nationally in state and local health departments (8). 


my 
ne 


cable disease control (9). Related activities in California include 
states, grassroots activities are increasing competencies a 2006 conference on legal preparedness for pandemic influ- 
of practitioners to use law and strengthening legal preparedness 


enza, and a series of forensic epidemiology joint training pro- 
ypacities of public health systems. For example, in California, 


grams for public health and law enforcement agencies. 
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Role of Public Health Law 
in Addressing High Priorities 
in Public Health 


he indispensable role of law is evident across the entire 
history of U.S. public health—tfrom early colonialists’ needs 
to defend against infectious threats to today’s innovative law- 
based approaches to preventing chronic diseases, injuries, and 
other problems (Table 2). The U.S. experience with smallpox 
illustrates how, at some points in history, law-based interven- 
tions were implemented even before science elucidated the 
nature of the public health threat and the basis of the inter- 
vention. The legal-epidemiologic strategy of quarantine to 
prevent the spread of smallpox was employed on Long Island 
as early as 1662 (/0). Smailpox prevention also was at the 
root of the 1905 landmark decision in Jacobson v. Massachu 
setts in which the U.S. Supreme Court upheld the Massachu- 
setts statutory requirement for smallpox vaccination (//). 

Public health is examining law-based countermeasures to 
the use of smallpox virus and other infectious pathogens as 
biologic weapons. In its program of grants supporting states 
development of capacity to address public health emergen 


cies, CDC expects states to attain legal preparedness for such 


emergencies in the wake of the 2001 anthrax attacks, the 
severe acute respiratory syndrome epidemic in 2003, the 2005 
hurricane disasters, and the specter of an A(H5N1) influenza 
pandemic. Response to these threats has spawned new and 
innovative resources, such as the draft Model State Emergency 
Health Powers Act, the CDC forensic epidemiology course 
for joint training of public health and law enforcement offi- 
cials, community public health legal preparedness workshops 
for hospital and public health attorneys, public health law 
“bench books” for the judiciary, and the CDC Public Health 
Emergency Legal Preparedness Clearinghouse (8). 

Public health law also helps address high priorities other 
than infectious diseases and emergencies, as illustrated by the 
roles of law and legal strategies in tobacco control (12). CDC 
and others are exploring the role of law in preventing chronic 
diseases (/3), including development of legal frameworks for 
addressing cardiovascular disease (/4) and obesity (/5), and 
for fostering healthy built environments (/6). Injury preven- 
tion has benefited from litigation, laws requiring preventive 
measures, and other legal interventions (/7,/8). 

In 2002, a rich multidisciplinary public health law com- 
munity began taking shape at the first national public health 


law conference, which CDC convened. This community com- 


TABLE 2. Selected laws for the prevention of chronic diseases and injuries* 





Law Public health issue addressed 


Effectiveness 


How it works 





Exposure to environmental 


tobacco smoke 


Smoking bans or restrictions 


Tobacco excise taxes ) initiation an 


Required coverage of Tobacco use 
cessation services Co 


Zoning and land-use policies Physical inactivi 


Unintentional injuries of children 


Unintentional injuries of older 
children, adolescents, and 
adults 
Blood alcoho! concentration f 
limit of 0.08% for operators of children, adolescents, and 


motor vehicles adults 


Sobriety checkpoints for motor 


vehicle operators 


Unintentional injuries of older 
children, adolescents, and 


adults 


Fluoridation of community 


Food fortification Nutritional deficiencies 


Strong evidence 


Unintentional injuries of older Strong 


Dental caries Strong 


Strong evidence 


Requires behavioral change to change the environment 


vidence pplies a financial disincentive to evoke behavior change 


t evidence Requires organizational change that promotes 


behavioral change 


Requires environmental change to facilitate behavioral 


change 


Directly requires behavioral change 


Directly requires behavioral change 


Primarily provides powerful psychological deterrent 
to evoke behavioral change; also provides disincentive 
to evoke behavioral change through fines and other 


penaities 

Provides psychological deterrent to evoke behavioral 
change 

Directly changes the physical environment requiring no 
action on the part of the target population 


Directly changes the physical environment requiring no 
action on the part of the target population 





* Adapted from Mensa GA, Goodman RA, Zaza §S, et al. Law as a tool for preventing chronic diseases: expanding the range of effective public health 


strategies. Prev Chronic Dis 2004;1:A13 
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prises practitioners trained in the classical disciplines of pub- 
lic health, attorneys in the public and private sectors, increas- 
ing numbers of professionals trained and experienced in both 
public health and law, elected officials, emergency manage- 
ment and law enforcement professionals, judges, educators, 
researchers, and others. The more than 7,000 current sub- 
scribers to the weekly CDC Public Health Law News (8) attest 


to the size of the community. 


Requirements for Achieving 
Full Public Health Legal 
Preparedness to Support 

the Mission of Public Health 


Effective responses to emerging threats and attainment of pub- 
lic health goals require CDC, partner organizations, and com- 
munities to achieve full public health legal preparedness (/3, 19). 
Public health legal preparedness, a subset of public health pre- 


paredness, is the attainment by a public health system of speci- 


fied legal benchmarks or standards essential to preparedness of 


the public health system (/9). The elements of public health 
legal preparedness (Table 3) include requirements to 
* Ensure the presence of effective legal authorities to 
carry out essential public health services. U.S. com- 
munities, states, and the nation as a whole should have 
public health legal authorities consistent with modern 


jul ISpI udence. 


¢ Establish and sustain the competencies of public health 
professionals to apply those laws. Public health offi- 
cials, their staff and legal counsel, judges, and others should 
have access to training to achieve competencies in public 
health law and be skilled in applying essential legal 
authorities. 
Provide for coordination of law-based efforts across 
jurisdictions and sectors. Law-based measures to pro- 
tect communities and promote health must be coordi- 
nated effectively across the local-state-federal-international 
dimension and among muitipie public and private sector 
entities (i.e., disciplines, officials, and organizations hav- 
ing diverse missions and enabling legal authorities). 
Develop and make accessible information about pub- 
lic health law best practices. Public health agencies, 
policymakers and lawmakers, and others must have 
access to science-based knowledge about effective public 
health laws. 
CDC increasingly envisions public health law as an integral 
element in the armamentarium of each of its programs and in 


the competencies of its professionals. CDC and its partners 


are working vigorously toward full legal preparedness through- 


out the public health system, developing and deploying new 
legal tools that policymakers and front-line practitioners will 
apply to the entire spectrum of 21st-century public health 
challenges and opportunities. 


TABLE 3. Core elements of public health legal preparedness and illustrative functions, tools, and activities 





illustrative functions, tools, and activities 





Core element Functions 


Tools and activities 





Essential legal authorities 
investigations 


Interventions to contain disease spread 


(€.g., quarantine and isolation) 
Restrictions on indoor smoking 


Zoning standards to promote physical activity 


Competencies to apply laws 
ordinances 


Recommendations to elected officials about needed 


improvements in existing laws 


Public health surveillance and epidemiologic 


Assessment of existing public health laws and 


Draft Model State Emergency Health Powers Act 
Turning Point Model State Public Health Act (20) 


CDC “Public Health Emergency Law” curriculum 
CDC “Community Public Health Legal Preparedness” 
curriculum 

“Indiana Public Health Law Bench Book” for state 


Application of laws that are effective and consistent judges 
with protections for personal liberty and private property 


Coordination across 


jurisdictions and sectors states and diverse disciplines 


Collaboration by multiple sectors (e.g., public health, 
land use, transportation, and housing) to design healthy 


communities 


Information about public 
health law best practices 


authorities to public health priorities 


Response to public health emergencies by multiple 


Scientific findings about effective public health laws 
Current or recent changes in public health law 
Best practices and innovations in application of legal 


The Emergency Management Assistance Compact 
The “Healthy Communities” initiatives of CDC, the 
American Planning Association, and the National 
Conference of State Legislatures 

Planning and operational exercises such as TOPOFF 


Recommendations of the Task Force for Community 
Preventive Services (see also Table 2) 

The weekly “CDC Public Health Law News” 

The “CDC Public Health and the Law in the 21st 
Century” national conference series 
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Introduction 


Urban planning, also called city and regional planning, is a 
multidisciplinary field in which professionals work to improve 
the welfare of persons and communities by creating more con- 
venient, equitable, healthful, efficient, and attractive places 
now and for the future. The centerpiece of urban planning 
activities is a “master plan,” which can take many forms, 
including comprehensive plans, neighborhood plans, commu- 
nity action plans, regulatory and incentive strategies, economic 
development plans, and disaster preparedness plans (/). Tra- 
ditionally, these plans include assessing and planning for com- 
munity needs in some or all of the following areas: 
transportation, housing, commercial/office buildings, natu- 
ral resource utilization, environmental protection, and health- 
care infrastructure. 

Urban planning and public health share common missions 
and perspectives. Both aim to improve human well-being, 
emphasize needs assessment and service delivery, manage com- 
plex social systems, focus at the population level, and rely on 
community-based participatory methods. Both fields focus 
on the needs of vulnerable populations. Throughout their 
development, both fields have broadened their perspectives. 
Initially, public health most often used a biomedical model 
(examining normal/abnormal functioning of the human 
organism), and urban planning often relied on a geographic 
model (analysis of human needs or interactions in a spatial 
context). However, both fields have expanded their tools and 
perspectives, in part because of the influence of the other. 

Urban planning and public health have been intertwined 
for most of their histories. In 1854, British physician John 
Snow used geographic mapping of an outbreak of cholera in 
London to identify a public water pump as the outbreak’s 
source. Geographic analysis is a key planning tool shared by 
urban planning and public health. In the mid-1800s, plan- 
ners such as Frederick Law Olmsted bridged the gap between 
the fields by advancing the concept that community design 
contributes to physical and mental health; serving as Presi- 
dent Lincoln’s U.S. Sanitary Commission Secretary (2); and 


designing hundreds of places, including New York’s Central 
Park. By 1872, the disciplines were so aligned that two of the 
seven founders of the American Public Health Association were 
urban designers (an architect and a housing specialist) (3). In 
1926, the U.S. Supreme Court, in validating zoning and land- 
use law as a legal government authority in Village of Euclid 
v. Ambler Realty, cited the protection of public health as part 
of its justification (4,5). Other connections have included 1) 
pioneering urbanist Jane Jacobs, who during the 1960s, called 
for community design that offered safe and convenient 
options for walking, biking, and impromptu social interac- 
tion; and 2) the Healthy Cities movement, which began in 
Europe and the United States during the 1980s and now 
includes projects in approximately 1,000 cities that in various 
ways highlight the role of health as much more than the pres- 
ence of medical care (6). 


Contributions of Urban Planning 
to Public Health 


During the 19th and early 20th centuries, the synergies 


between urban planning and public health were evident in at 
least three areas: creation of green space to promote physical 
activity, social integration, and better mental health; preven- 
tion of infectious diseases through community infrastructure, 
such as drinking water and sewage systems; and protection of 
persons from hazardous industrial exposures and injury risks 
through land-use and zoning ordinances. During the middle 
of the 20th century, the disciplines drifted apart, to a certain 
extent because of their success in limiting health and safety 
risks caused by inappropriate mixing of land uses. 

The disciplines recently have begun to reintegrate. During 
the last 20 years, shared concerns have included transporta- 
tion planning to improve air quality, encourage physical 
activity, prevent injuries, and promote wellness. In addition, 
some original crossover ideas, such as the potential for parks 
and recreational facilities to contribute to physical activity and 
mental health, have reemerged. Relatively recently, urban plan- 
ning has focused on the effects of community design on 
energy use and greenhouse gas emissions to affect the growing 

















Vol. 55 / Supplement 





ets and intel 


rel 


Specific Findings, Activities, 
and Contributions 








36 MMWR December 22, 2006 





TABLE 1. Selected examples of cross-disciplinary publications that link urban planning and public 
Category 





Citation example 





Publications in the urban planning literature (often by public health professionals) 


. ¥ 


cations in the public health literature (often by urban planner 


Cross-disciplinary overviews 








<2 
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TABLE 2. Examples of professional association policies and recommendations on issues involving urban planning and public 
health 








Topics of organizational American Planning U.S. Green American Public National Association of County 
policy or recommendations Association Building Council Health Association and City Health Officials 

x x , 4 

x , x 








TABLE 3. Sample of public health projects with significant contributions from urban planning 





Project lead/Title Project description 
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TABLE 3. (Continued) Sample of public health projects with significant contributions from urban planning 


Project lead/Title Project description 








systems (GIS) for public t 


applications dev 1u 1 planning have direct 
management o y infrastructure, such as water and sew 
GIS is used to look at green space and sidewalk 
ion data can overlay land-use/fé 
at tty 
) promote 


;/odf/sect 
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